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(57) WaoSpeTeHwe othocwtcji k peMOHTMO-nao- 
' /»«MMOHHbiM pa6oTaM oGcaAMfcfx koaohh He<t>- 

TeraadBbix CKuaxMH a/iji eoccTaHOBneHwn nx 
repMCTHMHOCTn. UeAb-noBWLueMwe HaAe>KHo- 
CTM ycxaHOBKii Mera/iflv^MecKoro n;?3CTwpp 
(Mfl). B kopnyce ycTpoftcTBa yCT3Hoe;>eKbi 
aneKTpoABMraTenbc peAyKTopoM, rwAPOMacoc 
v\ ruApoiAMAMUAP c rio/ibiM nopaineM n idto- 
KOM, rioA Mn Ha aa/iy Kopnyca ycraMOB/ieHa 
paCKaTbiflaK}mafl ronOBKa (PQ. B HH>KHe»?* h^c- 



TM KOpnyca C BO3MO>KH0CTblO BaaMMOAfitlCTBVIfl 

c Mfl pasMeiueM ynop c jKecxxo CBRaawHWM c 
HviM npuBOAOM ero oceeoro nepeMeu4eHMfl. 
HaA Pr pacno/iOMceH AopHnpyioiMMfi Konyc. 

yCTanOBfleMHUft Ha LUTOXe C BO3M0)KH0CTbK) 

B3aMMOAe»iCTBHJt c Mn. ripuBOA nepeMeme- 
MM»ynopaBMno/iHeH a BMAeAMcjxtsepeHUManb- 
Horo nopuJHn, ycTaHoe/ieHMoro b Kopnyce n 
o6pa3yjoiAero c ero cTCHKaMn abb KaMepw. 
0A»i3 KdMep rwApas/iMMecKM cewaaHa Kana- 
/lOM c no/ioCTb)0 MarMeTaHMH, a Apyra« - APy 
rwM KdHa/iOH c nonocTbio ec?-cbi83MMfl 
rwApOHacoca. Me>KAy co6oi?i KSMepw cbuzzhm 
KananoM c pacno/io>KeHHbiM a hcm oSpaTHWM 
KnananoMCO UJTOKOM. KoHyc, npoxoflfl "o MR, 
Ae4)0pMMpy€T ero a mmahhaP h npn^jcwMaeT k 
peMOHTwpyeMOM Tpy6e. flepeMemaeMafl 
Bc/ieA 33 KOHycoM Pr co3AaeT AononrtHTe/ib- 
Myto n/iacTMsecKyK) Ae<t>opMai4H»o. flpn aoctm- 
xehUM -aepxHero nonoKenvifl Pf cbowm 
TopuoM poaASHCTByet hta idtok K/ianana. koto- 
pyCi oTxpbJaaeT Aocryn paSOHew >kha»cocth m3 
KaMcpw HaA nopujHeM no Kana/iy a no/iocTb 
BC3Cbi8aHit« rwAP^Macoca. KoMtatcTHas n/io- 
maAb M yAep>KMe3»ou;ee ycw/ine MR Ha crcHKe 
o6caAMOM KOnOtttibi AOCTaroMHu ai« ero yA^p- 

JKBHliP, 1 
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MaoSpeteHne othochtch k ycrpoi^CTBaM 
Xi/ifl peM0HTH0-M30/iquMpHHb*x pa6oT o6caA' 

HWX KO/lOMrt He(J>Tera309blX CKBa>KviM C ueAbMD 

BOCcraMOB/jeHvrw mx repMernHHOCTn. 

Lle/ibK> MSoGpereHUJi flB/iweTcw noetJUie- 
Mwe HaAex»^o<:'rM ycTaHOBKvi Meran/insecKoro 
n/iacTHpp. 



Ha sepre^e cxeMaTwMHO uaoOpaxeMO 
opeA/iaraeMoe ycxpo^iCTBO Ar»p peMOHia oa- 
caAHOt^i KOnoHHW. npoAOAbMwi?t pa3pe3- 

B UM/inHApwMecKOM KOpnyce 1 ycxpoiiCT- 
aa. cnycKaeMoro e cKBajKnny na KaBene 2. 
pacnoyio>KeH 3/»e»cTpOABMfaTerb 3 c peAy^'^o* 
poM 4. A^yxnnyMxepNbi^t ruAPOnacoc 5 c aca- 



CbiBaoiuMMn 6. HarMeTaTe/ibHwMn 7 n peAy*<- 
qviOHHbiM 8 K/ianaHaMM. ,mapoum/ivihaP 9 c 
noAbiM nopUiHCM 10 n iutokom 1 V AwcJxpepeH- 
Ui/i3/)t.Hwi^ nopiueHb 12. HB/iJ»iou;^CHCfl npweo- 
AOM oceaoro nepeMemeHWfl ynppa 13. wi 
XeCTKO C HUM CBft33HHWM, AOPHnpyWlUMM KO- 

Hyc 14 c noAnpyxviHeHHWMvi n/iaBa»oiUMMn 
nnaiDKaMw 15, pacicaTbiBa»omafl ronoBKa 16 w 
apoAOnbHO-ro<|>p»^poaaHHwCi MerannnHeCKviM 
n/iac-rwpb 17. PaSosne no/iocTH ruAPOUnnnH- 
Apa 9 M no/ioro nopOiHR 10 rMApaannMecKM 
CBflsaHw MexAV co6oe^ no KaHa/iy a. nepea noA- 
npy>KvtHeHrtwM aonOTHWK-nepeK/iKiHaTenb 18. 
KSMcpa, o5pa30BaHHan CTewKaMM xopnyca w 
AH4Kt>epeHUnaAbHUM nopuiHeM 12, rnAPaB/in- 
seCKM cBHaawa no Kananyrf'c no/iocibw Harne- 
TaHun rwApoHSCOca. 

fXpyosi KaMepa. o5pa30B3HHafl creHKaMw 
Kopnyca \a Av^4><J>speHuvia/;bMbiM nopuiHeM. 
ruApaB/iwMecKw c^Asaha c no/iocTbK> Bcacwea- 

B AW<t>'<J>epeHuwa/ibHOM nopuiHe a^« cba- 
3n o6evix KaMep Bwno/iHeH Kanan c aKCvia/ibHO 
pacno/io)KfiHHbiM o6p3THWM K/ianaHOM 19 c 
Bwcryn^aiomfc^M m3 icopnyca lutOKOM. B i^cxoa- 
riOM no/io)4ceriMvi Knanan 19 aaKpwr m pasAe/ifl^ 
er tcaMftpw, oepasoaaHHbie 

AMtt>4>epeMUM^nbMWM nopujMeM 12 co CTCHKa- 
MMKopnyca. BHyrpeHMflP nonocxbyctpovicTBa 
3ano/»HeHa- pa6oweC!i xwAKOCTbiO m cKOMnftH- 

CWpOBOHa C BHeUiMeW CKSaXUHHOW cpeAOM 

snacTiiMHWM KOMneHcaTOpOM 20. flopMnpyio- 
mviCi Kowyc 14 n pacKatbiBaiomaH ronosKa 16 
yCTaHOo/ieHtJ H3 KOHue nonoro lUToica 1 1 . npw 
3TOM;t3ap»^aTW8aK>ma« ro/iOBKa KuweMaTi/me- 
CKM CB?i3aHd c 3neKTpoABwraTe/ieM 3 Mepe3 
T^necKonMsficKMM Ban 21 Kopnyca. ycraHoa- 
/leHHWtiwa onopax KaneMMW b nonoM ujTOKe 1 1 , 
nopujKfi 10. CBPaaHHbiM C: HMM Ban 22 m nnaHe- 
TapHWPi peAYKTop 4. Ha aany 22 ycTanoBneH 
3KCuenTPMK 23|Cny)KaiUMPi npwBOAOM xieyx 
n/iynxepoB rwAPOHacoca 5. 

npoAO/*bHO-ro4)pvipoBaHHbii?t Meran/iMse- 
cKuvi nnacTbipt. 17 e xpaMcnopTHOM no/io>Ke- 
HMH pacno/io>ceH MexAy. ^ e. yAep)Kvi&aeTC« 
AopHMpyfOiiVMM KonycoM 14 vi ynopOM 13. 

JXii^ saxpen/ieHwn ycrpoAcTBa g KonoHHe 
OHO cHa6xeHO ynopMwMM lunnncaMu* v\n\A ako- 
p«MM(He noKasaHbi). 

ycTpoiacTBo paSoraei cneAyK)mi^M o6pa- 

30M. 

Ha MHtepBane npoBCAeHun peMoHTHo- 
MsonwuMOHHbix pa6oT no )ca6enK} 2 BK/ivo^aei- 
Cfl 3/ieKTpOABviraTenb 3. KOTopwut Mepea 
sKCUeHTpMR 23 npnBOA^;T b Ae^^cTBHe nnyHxe- 
pu rviAP0H3coca 5 w oAMOBpeMCMHo BO Bpame- 
HV1C Mepe3 Ba;iu 21 m 22 paCKBTWBaioiMyK) 
ronOBKY 16: nepBonasanbHO KOpnyc 1 npn6o- 
pa 33flicopwB3eTc« B KO/ioHHe TpyS. 3 3aTeM 
p36oMa« )«nAKOCTb no KaHa/iyioT rviaDOHaco- 



ca nocrynaeT b kSMepy h3a AH<t><I>epeMuvia/ib- 
HWM nopuiHCM 12 paeoMce AJ^s^ewne nepea 
ynop 13 yAepMMBaeT npoAonbHO-rocfipMpoQaM- 
MWM Meia/i/iMMecKUM n/)acTbipb 17. flpn 3Tom 
S oGpaTHwfi K/ianaM 19 saKpur. 

riocne AocTM>KeHM« Heo6xoA»^Moro ASB/ie- 
HMR noAnpyxuHeHHbii^ 3onoTHM»c-nepeKniOM3' 
renb 18 nepeMecTwrcfl sHvia ao ynopa. 
oTKpwBa« Aocryn paOoMCPt hchakoctm no Kana- 
10 /lyanoA nopiueHb 10 ruAPOUnnwuAPa 9. 

4opHMpyK)iuna KOHyc 14. npoxoAfl no 
nnacTupto 17. 4)opMHpyeT ero e um/imhap h 
npMXwMaer k pcMOHTupyeMOi^ ipyGe, a ero 
n/iaaatoiuwe nnatuKu Kanvi5py>oT» cosAaeaji ra- 
15 paHTMpoaaHHUM Hatflr. nepeMemaeMan Bcnejx 
33 AopHnpyramviM KOHycoM 14 pacKaTbiaaiO' 
luaR rO/iOBKa 16 cosAaeT Aono/mitTenbHyK) 
n/iacTviHecKyto Ae4>opMauMK) nnacTwpfl 17 no 

MaKpO- Vi MMKpOHepOBHOCT^M BMyTpeHHei?! 

20 CTeHKw o6caAHOM koaohhw h ynpOHHwer no- 
oepxHOCTHbiM cfloPi BKyjpeHHeui noaepxHocTw 
n/iacTbipp 17, npn AOCTMxceHMM BepxHcro no- 
noxeHMfl A0P^**^Py*°*^^" ronosKa 16 cbomm 
TOpuoM B03AeP»cTeyeT Ha uitOK xnanaHa 19. 
25 KOTOpuPi OTKpbiBaex AOcryn pa6o^eii xnAt^o- 

CTH M3 KaMepw naA A^^ct>4^6p6«^*^^^^*^^*^ "*^P' 
UiMBM 12 no xaHany is nO/iocTb ecacwaaHvia 

ruAPOMacoca. 

B arOM no/io>KeMMW KOMTaxYnafl nnoiuaA** 
30 vt yAepxMBawuiee ycwnwe n/iacrupR 17 Ha 
cTfiHice o6caAHOfi ko/iohhw AOCTarosHbi p.nf^ 
eroyAepjKwaHMfl M AM4>4>epeMi;vianbHbift nop- 
lueHb 12 BMCcre cxjopNwpyiomMM KOHycoM 14 
M p3CKaTbi8a>oiMeii ronoBKOf?i 1 6 nepeMecTwrcfl 
35 BBepx.o6ecneMvi8afi no/iHbiCi wx BbixoAwa n/ia- 
CTUpfl 17. 

nocne saeepiueHUfl paBorw no ycTanoBxe 
nnacTupfl 17 s/ieKTponpMBOAOM 3 o6ecneMM- 
BaeTC5i bc8050)KAeHMe Kopnyca npn6opa or 
40 crenxM o6caAHotf^ koViohhw h aaxcM ycxpovicx- 
BO xpaHcnopxMpyexcw na nosepxHOCxb. 



cDopwy/ia H3o6peTeHiin 

• YcXpOPlCXBO AAA peMOHXa o6C3AHOvr KO- 

45 noHHW, BKiiKJMatomee xopnyc. ycxaHoeneHHwe 
B HeM anexxponpuBOA c peAynxopow. tmaPO- 
nacoc M rwAPOUVintiHAP c ncr/ib*M nopiunew w 
ujxoKOM. Mexan/iMMCCKMvt nnacxwpb, ycxaHOfl- 
nenwyio noA hmm wa Bany Kopnyca paocaxwaa- 

50 lomyK) ronoBtcy w pa3Meu;eHMbivH b HMXHew 

H3CXM KOpnyca C 603M0>KH0CXbK) BsanMOAeM- 
cxBM« c MexannwMecKUM nnacxwpeM ynop. o x- 
n H M a lo u4 e e c « xcm. hxo, c uentio noswiue- 
Hws HaAexHOcxn ycxaKOOKW Mexa/i/ivwetxoro 
55 nnacxups. oho CHa6)«eH0 xecxKO caflsaHHUM 
c ynopOM npuBOAQM ero oceeoro nepeMCuie- 
HUfl M pacnono)KeHHbiM hqa pacxaTwaawtuew 
ronoBMfi AopHMpyicinwM KonycoM. .ycxanoa- 

nCHHWM M3 lUXOxe rHAPOUMAMHApa C B03MO>K- 

HocxbK) B3anM0AeMcx6nft c MexannwMecKi^M 
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nflacTbipeM. ea/i Kopnyca KMHeMarn^ecKH cao- 
33H c 3ne<TponpMBOAOM, npuBOA oceBoro ne- 
pCMemehMw ynopa Bwno/iHeH b Bv\f\e 
AM4>4>epGHm4a/^tMoro nopujMfl, ycTSHoeneH- 
Horo B Kopnyce m 66pa3yK)iuero c ero creHKa- 
MM ABe Kanepw, rv\f\paBnmec\cv\ cBRsaHMtJe 
Me)KAy C060W KaHanoM c pacno/ioxenHWM a 



HCM oSpaTHWM K/iananoM co iutokom. npn 
3T0M OAMa H3 »c3Mep THApaBnuMecKM cBPaaHa 
c no/iocTbK) Har MeraHUfl. APy^^ ~ ^ nonocTtra 
ficacwaaHMfl rMApoHacoca, a AopHwpyioiUMM 
KOHyc ycTaMOB/iew c B03M0)KH0CTbio esai^MO- 
AePiCTBH« B BepxHCM nono)«ceHHM co ujtokom 
06paTMoro K/ianana. 




CocT8BviTe/ib H./leBKoeea 
Pe^^^rop K^.Cepen^ - TexpeA M.MoprenTan KoppcicTop M,fleMMnK 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing stnngs 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid fi-om the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1 , of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 11, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 1 5, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydrauUc cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydrauHc 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17, At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 1 8, will move all 
the way dovm while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 1 0, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 1 6, reaches top position, by means of its face, it 
affects the pin of the valve, 1 9, which opens allowing access of the working fluid from 
the chamber above the piston, 1 2, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 1 7, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically cormected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers i 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed s 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Sworn to before me this 
23rd day of January 2002. 

Signature. Notary Public 

OFFICIAL SEAL ^ 
MARIA A. SERNA [ 
NOTARY PUBLIC 
, In ar>d for the SUts of Texas 
My commission expiree 03-22-2009 [ 

stamp. Notary Public 
Harris County 
Houston, TX 




